Titania nanotube (TNT) is a tube shaped thin film that is fabricated by process known as the anodization and it has been known to exhibit excellent biocompatibility and high surface-to-volume ratio, which makes it ideal structure as a carrier for drugs. However, drug loading on TNT has been limited by narrow diameter of TNT and to overcome this problem, the present study attempted to determine whether plasma treatment of inner TNT surface enhances its hydrophilicity and resultant drug carrying properties.
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TNT was fabricated on the surface of commercially pure titanium (cp-Ti) substrate. After anodization, test specimens were exposed to non-thermal atmospheric pressure plasma whereas the control specimens were not exposed to the plasma. The tetracycline solution was then pipetted onto both test and control TNT surfaces and the biodegradable polymer coating process were performed by dipping the specimens into PLGA solution.
The surface characteristics were analyzed to assess the formation of TNT by field emission scanning electron microscopy (FE-SEM), energy dispersive x-ray spectroscopy (EDS) and transmission electron microscopy (TEM). Drug release from the drug-loaded TNT surface was investigated by immersion test in phosphate-buffered saline (PBS). Antibacterial effect was confirmed with the bacteria, Streptococcus Mutans and cytotoxicity and cellular proliferation were evaluated by tetrazolium-based colorimetric (MTT) assay as methods described in ISO 10993-5. The result indicated that the non-thermal atmospheric pressure plasma exposed TNT layer with polymer film had superior drug carrying property in relation to antimicrobial activity and biocompatibility. These results suggest that nonthermal plasma treatment on TNT layer can improve both the drug loading ability into the TNT and the drugs release from TNT structure. Hence, application of such method can reduce the failure rate of implant surgery.
